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¥+ 3 ¥ (Factor-Investing) £ 4

£
o}

JP.Morgan 4217 T43" ¢ > # & $ 50724 € 0 N FiRE by A H AR
PR T R 2R GRY C FEEN LT R CF & AT
AMAE MR RSE 2k A AT T DR EE gk JPAM
FAFR2Pw e B2l afe s IPM B4 7 = 52 41 3z -

AELMFEN S ATART R L HIL 5 2008 £ 2Tk & RS

HFABRACH B Jrini $055 A & 957 LePAQEE4R Y > 2k p IR 4 o

e (alpha) » & FoicdE £ at bk o7 F koerig B (risk premium) o 2 48 5 4k
B AE S B MS ADS ERS B4R (beta) o F R IR F R Dk

PR P oensmartbeta 2 & kv & o AR L ERF o 2R L FRFAEBLR
EOER RAR o B & Aoy fUE R (term premium) v i
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F-F FIRFTOmE
F-8- FRAH

Markowitz ( 1952 ) T 5 #c % B # & if * #3] ( Mean-Variance
Optimization) & i3 F e & Len A#H > e o i L el e & AR PR
M Fh e b oo

Sharpe(1964) 3 + 7 & 37 § #-3] ( Capital Asset Pricing Model - CAPM )
Rem b &S (Re) &aadm oty Bhig & - &0 A58 F 47 -4 (Capital
Market Line> CML) > 3% B 4 3 FH F e s > BB F A THERR 'R ©
RRAR FFIRZ AR IR o BRET FFE S (Ry) e @ B[R
B F AP (R) B R 87 SR T E2 £ BB 8 (B):
Ri=R¢ + fi(Rm - Ry) + & (1)
ELH>LEAF DSk (TR P BRI E AT (K30) B R
FOB<LIALF D H R (TR)P HEME | (F20)7 FHp
FLH<ONZHFMARES FApF o S HFTAFLGEL Mo @ LT
P2 fABIT L REGMA g findl A ERaEiR Y o R
A & LR PEN

ZARPE S CAPM ¥ s eh T3 S & ) 8456 7973 F A4
HIRVGFA (WA 4 FA) i FTles  §RRYFELT IRRI &

i "EH R R 0 BT AR Eecidp ek



K 2o b 4o S&P 5004 #ics T U A A MR A Ho e A R A XMF A H o
Ross(1976 ) % 4 =_i 7 # (Arbitrage Pricing Theory> APT )< £t CAPM
2 B RN BERGEFTAAFEMF T FEFF Db ERM (RP) %
i
Ri = a; + fuRP; +... + SiRP,+ € (2)
> S&P 500 4 ™ 1 A H ¢ — BIEF Db & TS o
APT 7 e g * 203 s > 5 I BN T ARV S Oh & F1F 5 18 KR
Bt R FEEEED AR G FIF SRR T RL PR G REND Eh
AR AR SR ¥ A5 smart beta > & IERF A FFEM (Bi) 4

DR FS R TS e Wk A A £ R R R

"L F R 0 AR 105 # 8 % > Factor-based kT & Fel 0 AT 4T TR il
AN E | SR EAREE o



W2 40 & kG B EN T AR S SRS Tl 0P BT ET O A4St
HE BB RE RSP EOEFF DL EEL T - 0

b

>

%

FTREGH FLERrPFIFE PPEF L -BFFIF

il

TR T AR T hFF 4 T 1B HFF o W EFS > RHEF]F (Famaand
French(1992) J> #+ it #]+ [ Jegadeesh and Titman( 1993 )~ Carhart(1997) J
M % ¥+ [ Blitz et.al. (2007 )~ Ang et.al. (2009 ) 1> 41 £ #]+ [ Asness et.al.
(2013) ~ Bhansali et.al. (2015) ] -
Podkaminer( 2017 )#-%]+ 4 = & < 58> — AR 1 F]+ (style factor) -
FFRE Y RSP HIEHER LY TRVREFIFTAFIRGE

a3 A 0 &3

fuen®) S 5 - 4 4 A8 TS (macro factor) 4 RS A AT

=

TR ETIFHEFMOFF 0 LA 1L
ek AT Y A A5 F]5 (fundamental factor) > ] 4e it k8 AL A
ERHALG TS f—glg’ﬁ RS F R F (Bolla (2017) ) léiﬁzﬁ
o @ FEHRF (Arnottetal. (2010) ~ Houweling et.al. (2017 )]~ & &
£ 3 “73) ehied F15 (strategy factor) > * kB H I F Kok > bildeEH R
UG SE: dn B oM AE L g E R [ Fung and Hsieh (2004 ) ) -
j@ﬁ{;@ﬁ&ﬂiﬁﬁﬁﬁ%%ﬁ&%&wﬁﬁg?%ﬂ&a

T % (eff 4 U] e I E) T RERF A PEIRE 0



BER2F T FLAMBES L R ¥ 75 (behavioral anomaly)

2 11 BFABE Y LhFS

Factor/Asset Class Equity | Credit | Treasury | Currency | Commodity
Style | Value ** * * *
Size **
Low \olatility *x *
Carry * ** ** ** **
Macro | Econ. Growth **
Rates * Hx
Inflation * * **

Tx B g 5 R AKFILG % T kR Podkaminer (2017)

- ~ % & (Value) %]+
BT OB R AR F R JBd § oA R E R g R
(value minus growth) % » ¥ B2 g/ (abnormal return) =
»PAIEE R G o W R R MR F 4t (price-to-earnings  P/E)
B kR Bt (price-to-book value > P/B) ik £ o PEiE B B ORE AL
BRSO PEXERRIANHIFTARDET BT AL LEH]
e eIl AR p 5 (overconfidence) > B R % To— B F e £

AR TR N FIEF F U ST

Ry EF G F Y R B Y 4 T @ (purchasing power

arity ) 39 F iz B kR > B ERMBHEREEG IR E
parity
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B Renp o YR §Ew (mean-reverting) I R o

B (Size) 71+

£ T R AP T R LIRS K AR ’fﬁd o~ A BT‘%E% Z A AR
(small minus large ) v kpRP-E ¥ 3FFY o (75 MAIEF DR 5 0 K
FAPEREEY AR Fla Rg A AR REKFT RS
i o

B i (Momentum) # fAg% (Trend) %)+

Bl FA Kgdg | TH PN DT P 3‘;@%}?’\"‘:’1 (winner minus

loser) BRE~B 3 o 2 Pdoa A ? (7L MARE EE L > LT L
EBMRMANFL O NEHEIP AT AL NE RERE > F 2 BRR
AR ED PR RS T B G
FBENNENFEZABFRFFUG Y PP ETORGEE o

Mk (Low Volatility )  #Lf# # (Defensive) %]+

% # % volatility 2 beta X € b "% > X (B ) A'"& R EHFT b2 3
PR R (1) 200 SRR o g BE R § R G R AP DTE
Famag il RFA LA FRFTRE B Lr k@

RH o B BARPWERME 0 ¥ - kA AR ER

g:kr

WA LSPTARL  Fo KT A% 2 H A A BT AY F R
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2enFARp (Gl #E ) Fla e F ok Bk et RRAR S o

~ {12 (Carry) 7]+

FEHAFF =L PAF @2 HPaE|F

FeEfldF+ =1 2P F &P pAafls—ahp &P pafls

WE LT = F e Pk e

SRS EFEARFAPENG T AR F G
Bridgewater 2. All Weather £ & 5 f& - B> L JEEARR T i £

RABABFTART L

o

A &~ @ (fundamental) )+

BHA ARG FIF o blho- W2 pMAsciE > A (FRE 72/GDP ~ A
F/GDP)~ W pip™if s R ¥ > BE Tk 2009 & K w0 418 F 535
BRF O RFTARBRHFM Y ERFEGR & TR DTS o
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Bl 11 2 FEED B 73 Fm

LREEE

10,000

1,000

100

0.1
26 30 35 40 45 50 55 a0 a5 70 75 B0 85 G0 %5 00 05 10 15

B High book-to-market 12.9% pa
B Low book=io=market 9.3% p.a.

U.S. market 9.8% p.a.

, = > e 2,131,993
1,060, 000 /v
100,000 ,/
10,000 wf' T34
1,000 / A“‘/V
N ‘l*{”/
10 Cumulative difference
between winners and
] losers 7.4%
0.1

26 30 35 40 45 50 55 60 65 70 T3 B0 B 90 95 00 05 10

| m— Winner 17.5% per year == | ozer 9.5% per vear

AW B

10,000

1,000

100

0.1

COS AERF 3

100

0.1

26 30 35 40 45 50 55 60 65 70 75 80 85 90 95 0D 05 10 15 65 7075 RO BS 80 85O0 0510 IS
- mm Lowest Risk 10.9% p.a. Lewer Risk 10.7% p.a.
B Micro caps 12.7% per year [l Small caps 12.1% per year Medium Risk 12.2% p.a. === Higher Risk 11.4% p.a.
I Larger caps 9.7% per year [ lighest Risk 4.1%0 pa.
LB HAEAY S L 9.8% (1926-2016 = i 4R Y 5 (p.a))
¥+ 3R i s g B EROF ¥+ 3R F K
3 '% B 12.9% 1965~2006, 2016~ 1998~99, 2007~15 [N l%' B 9.3%
oA % 12.1% 1975~83, 2000~16 1984~97 < A% 9.7%
i FIK 17.5% | Nearly all the time 1965-70, 2009 RS 9.5%
(YN RIN 10.9% 1975~99, 2010~16 2008~09 B Rk EOR 4.1%

F L kR : Dimson, Marsh and Staunton (2017)




Bl 1223 RO E D 32 75

EESE A4 ¢ 7 & &% (value minus growth)

Annualized Value Premium in 23 Countries, 1975-2016, % Per Year

2.12.5

= 1975-2016 g5 ®3=2E 1 2.1% (pa)
2000-2016 = F = iE : 2.5% (p.a) B Longer term

W 2000 to 2016

=10

Ire Fin Den Swi Ita Por NZ US. Bel Ger UK. Spa Wld Fra SAf Net Swe Can Aus Aut Nor Jap Chi Rus

Source: MSCI Value and Growth indexes.

REFFER 0 F 0 A% § 2+ A9 (small minus large)

Small-Firm Premium in 23 Countries, Period to End of 2016, %% Per Month

19xx-2016 BB & : 0.32% (p.m)
2000-2016 5 B35 & : 0.45% (p.m)

B Longer term
W 2000 1o 2016

% Per Month (small minus large)

04 Mor MNet Fin NZ  Ita Den SAf Spa Chi UK. Bel Swe Ger US, Avg Swi Can Aus Rus Jap Por Ire Aut Fra

Source: Dimson, Marsh, and Staunton [2004], and subsequent wpdates nsing MSCI indexes.

LB P BN A SR O RIS ;ﬁ%]m (winner minus loser )

Returns from a 6/1/6 Momentum Strategy in 23 Countries, 1975-2016, % per Month

— 1975-2000 i K=& : 0.71% (p.m)
~1975-2016 BREHE 0 0.79% (p.m)

1]

0.5

0.0

B Griffin, Ji, and Martin: to End-2000

B Full Period to End-2016 {(updated by Dimson, Marsh, and Staunton)

Winner Minus Loser Returns, % per Month

—0.5

Jap Chi Rus Spa U.S. Can Aus Swe Prt Fra Aut Avg Ger Neth Ita Bel Swi Fin Ire UK. Nor Den NZ SAL

Sources: Criffin, Ji, and Martin [2003] WML returns to 2000; Dimson, Marsh, and Staunion [2008] WML refurns after 2000. All WML refurms
are 6/1/6 with 20% and 80% breakpoints.

7 &k R - Dimson, Marsh and Staunton (2017)




FzH FAIRTRY

2008 & 11k #E cFo P Ak FRE AR R ART

-

BOGFEPARRA RS KT AL BB & Gk U B

TR AL IR E R D2k p g 4 ehdliF (alpha) 0 A EKER BB
4 & &

it Kenh e FE Y (risk premia) o F g A T M A ek B sV A

*3-dRpe (beta) s 4 & £ @ E$ R i F] 3 ¢ XL smart beta > 421 7]

Fipdc s FIFEFT AL L3RBT A AR 4 (timing factor) o st A

FOEBATHFT TS a4 0 B 1-3 e

B 1-3 ~ 50 S oa T e ki

Market Beta Risk Premia Alpha

Passive Investing Factor Investing Active Management
Benchmark Indices Factor Indices Active Mandates

Strategic Factor Tilts

Tactical Asset Alocation
Security Selection

ACWI IMI
Market Timing

IQuaIlt\;
[Volatility
IMomenbum

|'u‘alua
|slze
I‘ﬁeld

Tactical Factor Tilts & Overlay Strategies

R kR - MSCI (2013/12). “Practical Implementation of Risk Premia.”
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-~ RAMFSHF R

B LB b g A ek 1 60/40 LR T R 4 > 2P 88%A ' K
AL s Asness et al. (2012) #-39% b *& ﬁ[}% ( Equal Risk Contribution )
LR T2 I RHHR T e b RE S (R REAT
AHRKFFT LT % FRARRAR R > wer fLR & T (Risk Parity) 2; %
BT AT R AP E RIT T A MR e g (Tangency ) > b 'k 22 4R
P Mo FREEREEEFE TR RER B ISR T Bl
fe k> B 1-4 887 Levered R'& T LT 8 C Ap g BITT AT FA
HAPPIF R BT B R T EE -

Bridgewater (2012 ~ 2015) 41 * h *& T f§ e & ki # All Weather
AE RERILEFEAETS GHTFF D e PEAFRERT L
28]} Kﬁfigkﬁi& 5 25% 0 4eB 15 £ RS Lqash e T Ko SH e
S kG A RT R

B A A M RMA LG A5 REEAEG S AL R P

gh’(

Barclays f!| F] 4t 41 B4 5o it 2 & 4o 18 o f 4 8c > GDP 4o f o ff 4 8 ¥

FERF Rk g m R 4

2 28 w2 > AR 104 # 10 * - "Risk Parltyjf;\ & e ¥ 4~ 45 0 JP Morgan ¥ A& ¢
AP 120153+  HAl R T aede ) & Bﬂfﬁ

¥ AQR Capital Management- Callan Associates\J.P. Morgan Asset Management ~ Lyxor Asset
Management ~ State Street Global Advisors % -
4ﬁwl?@ﬁ“’%W]DOE8”’FW?ﬁygﬁﬁiJ?iJ’ADBi MAS % - & ¢ &
‘}}%#"?? % B h ;\4'5);412. S =

11



B 1-4 - Risk Parity = #% A #

Average Annual Return (%)

16
14 +
12 + Risk Parity
-2 Portfolio,
Levered . .®
10 + | Stocks
s L -®60/40 Porttblio
Value-Weighted
Tangency o I Market Portfolio
6 . Drtfol.lq /Ri.‘;k Parity Portfolio, Unlevered I
4 :
Risk-Free Rate I
° |
{J | | | | | ] ] I ] ]
0 2 -+ (s} 8 10 12 14 16 18 20
Amnual Standard Deviation (%)
A kR ¢ Asness et al. (2012)
@ 1-5 ~ Bridgewater All Weather # £ 2 (.48 7]+ 3 7 K vk
Growth Inflation
25% OF RISK 25% OF RISK
Egquities L Bonds
Rising | Commodities Commodities
Corporate Credit | EM Credit
EM Credit
MARKET
EXPECTATIONS | >pop OF RISK | 25% OF RISK
Mominal Bonds Equities
L Bonds Mominal Bonds

Falling

12

7R kR - Bridgewater (2012)



o LA

= R RFFHEFT AR
EREFIFHERFTFHESIZHET (I FrHERFPFEZSE%R) 24
Bi® (o § 2P UERFE PRI LA HT]F L B

1-6 v = R 7 B R3] O30 Wk 0l % > R gL 5 Long-only Smart Beta 4p

AR X phd 2 ALRLAE- FATSATA P FLTEAAL

B RARREACZEGZ AP RAEN S 2T S LR RTFS

HEAE FRAEH WL & o

B 1-6 b 4 713 R F RS W

Dimensions of Factor Approaches

[:I'] F o
Risk Parity i
Risk Premia_ -
= 1
7] 1
- 1
. !
g :
'_] 1
1
1
1
!
Alternative Traditional E
[ndexes Ralanced Fund .
{smart beta) . : :
i Simgle — Multiasset Class 1l
130v30 ﬁ:ﬁ'} E
Y 0
4 :
ﬁ |

F#L kR Podkaminer (2017)
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o LA

REE bR TS T K0 R > Smart Beta dp ot ig B R 0 B 17
B 77 FTSE Russell b {2 %15 fndecnsh @ = 2 % 0 B - 5 dpde(W+ )
7 S EF S efdp e (Bl =) 4ofe™ 2022 € (equal weight) 7|

B if v ;2 (optimization) # % -

B 1-7 - b 1S dp e il 2

Smart Beta

Alternatively Weighted

(S TE TR ) Value
Minimum Variance Size
Equal Risk Contribution Momentum
Max. Diversification Low Volatility
Max. Sharpe Ratio lliquidity
Fundamental Quality
Yield
F# kR - FTSE Russell (2016/02). “Alternatively Weighted and Factor Indexes.”
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i FF]""%;; mFF %ku

FlF P Fehd B LEAE - 2 FFFAAMERK &* Pl AR K
PF]F REFPRFT L > LERGSIOE o 2 5 F]F g ERIE T =

FRIFIF 7R RE S AR M
FoE FIFRFTLAREA IO

— ~ Sharpe (2014) : # H-Eri— hh & 7|+

Z ~ Ross (2017): iz F|3 RE 3 2 3 B L9 37 BF AL &

i

+ Cocomaetal. (2017): FlF+ e &2 T A S ancdy o il
FTAFRPFOERREEL L S I F g e Rl 1 ¥
PHELH IR AL EFTAAM VPP FE B i m ®
o3 T AT IR S AR o
PP B R AT SRR IO BRIk g
AARHREEE s PEEEH AR KA hE L RGT]F R
Boo D mRERGFRARRD ST R - AR RRTRR

BoA RT3 DM AR S ARG TS W dpR R S 00 & 4

BT+ B3 223240 Bl 221 FNFAREEFIFRE D
LES TG r’udﬂﬁ’] kEE P BRA ERF R g eEai L E e

Whe - BFAFRMFFTH AL REEELLT SERAE .
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Efficient Frontiers of Factors and Assets

% ’

a ’ 0
% ] < ¢
]
6% [
H e

5%
E /
E r_y i
&t 4 L ' @
-] f
£ 3% g < &
s ! b

2% | A%

i ]
1% m
0 2 &
=1%
0% 5% 10% 15% 20% 25%

WVolatility

<»  Assets (correlations range from =017 to 0.81)
B Principal components (all factors uncorrelated)
= = w Frontier with leverage

Frontier without leverage

Source: Cocoma et.al. (2017)

Malkiel (2014): b '& 5 & { § ¢ > 5 %

35
R
[

PF A BRI FTORP S > FF R TARED F7 F L

b G EPETRREM R A B

Research Affiliates 2> @ e~ A% ETF 3Fpf¥ 3 & 2009 & P AF4g 4%

Russell 1000 = 3] % 45 #c > HFE P E 4795 > o Citi &2 BOA &

Mﬂﬁﬁk%%ﬁ@iyj&; T16% 0 ATRIEE A FELEFHRE G Lo R E
Z% ek 'k B * Fama-French 3 F]+ Xk j2 8 2 sp v 5 > | beta % #ic

k¥ @ alpha Bir>t 0 Bor H $»cr X g3+ 4 (Russell 3000

Index) > = ¥ #prH s 257 (Russell 1000) £ £ -

16



7 ~ Bogle (2016) : i ETF %

Vanguard = @ £]3%+ Bogle (2016) p

- AW 3 ETF (R4 Vanguard 500 Index Fund ) &_

sA .

E0D B A A EF R
- BRGASICTRT RS Y

M2 3 4 ETF 4 B8 7

BRI LRI EAPPL Y o
FAM S FEFT MR (NFRTAEE

P ﬂp%}'gé;}/\"\& ljﬂiﬁ’ﬁ

4% (S&P 500 Index) =k #p & it 4R v

7 1.6% -

S URE VAR T

L3RBT A

B p s R

1 B

ERPAB 2

T
N
ot 8

(1= S i

r RS A

1975 & 42 dieng %

“") —h—%l 15% BF

£ Hp

MRS F TR

S

Feh 0.05%) ik d 3 5 4

BT np o & 2-1 B

Rt TIOW L A4 g

%\' 2'1 K f;f jTE] &E‘ﬁ,%ﬂ'ﬁ'ﬁ’—
1945-1975 19852015
Average Equity Fund S&P 500 Index Average Large-Cap Fund® S&P 5300 Index
Annualized return 9.7% 11.3% &.6% 11.2%
Index advantage — 1.6% — 1.6%
Cumulative return 1,539% 2 A402% 1,548% 2,494%
Index advantage — B63% — 946%
Standard deviation 16.4% 18.6% 16.8% 17.3%
Sharpe ratio 0.38 042 0.39 0.48
RZ 0.96 1.00 0.99 1.00

Note: The starting dates are 31 December 1944 and 31 December 1984; the ending dates are 30 June 197

and 30 June 2015,

#By the start of this period, equity fund portfolios had become far more diverse. This series represents the average return of the
Llpper large-cap funds category, the most appropriate comparison for the large-cap-dominated S&P 500 Index.

Sources: W]esenberger Investment Companies; Morningstar.

7R % & © Bogle (2016)
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£ o8 T3 gl RS

hEFFHL G F]F PR T FRRIF]S F S IRRIT AR S
75 A 1B T+ #pF (timing factor) s¢ 4 > &
-~ FF PG RF R E RSN AU TR
W g R 1-1 07 1926~2016 & #p fr g Bz 0 LR TG Y B ok i
s enpEdp o AR R o AF A& 2-2 11 2008~2016 T H ARG B
- R OEFWA THR L - F R E S A
2008 # &2 2011 & %% TR E AR R 0 RS L BiE 90.3%E
40.5% » 4 F]H0F B ML B R L T T ROl 0 A& O] 0 AT e
BOAT UL TR, o B o AR R 2 Fe o Bl R
oo B 12009 & £ 2016 £ %S F g4 IFE RPE L AL 0 SRR A
W] 5 -50.6%%7-22.4% > R FI T AE R P RIAH © R o KT
SN o RO AR AR AR ILE (S o ph ko LR
FlF & E o LRI > EAERFIFALEAFE o
S~ F B ARYHA
Bl 2-2 & 7+ Asness et.al. (2017 )4 i @ F]+ & &> * $& & p (in-sample)
TodE & di gk A& b (out-of-sample) & EF|F L FEL 0 L 2 12 B 2
R MDY EF]F AR SR F IR T BRI 4 TR &

w fF et B (tstat=1.4) > i fFfefga 4 (R®) ¥ 4 10.8% ; #i:

18



FlF P ILIERG A EF - F 0 MR E T AR R Y AL
(Rl )e itk &7 8- 75 #&Fﬁﬁ‘ 10§ FIEL > & B PEIRR
SEFF R T AL I JHRF FEFIFRFT LN F S
Sharpe Ratio & P &fe4 5 » FIMERILFT A 2 B s 275 4@

£ HFFIRFT I 2 AP DT 0 FdF o

% 2-2~ EOL & IE TS FEE chi ok L gL EE A

2008 009 2010 2011 2012 013 2014 2015 2016 20082016

Panel A: U.S.
Low vol
11 3

Low vol
40.5
Income

Highest = Low val
90.3
Income Low vol
1.6 13 2 14- 8

Lowest

7 4% %k © Dimson, Marsh and Staunton (2017)

Bl 2-2 ~ % R N ’?‘é%%fué‘fﬂﬁiﬁ'lﬁ‘; 4 72 i

Predictive Relation between Out-of-Sample Value Spreads and Next 12-Month Returns to Value, 1978-2016

80%

R = 10.8%

y=0.038 x + 0,013 o
H0% (t=stat = 1.4) *

40%

20%

0%

Next 12M. Returns to the Value Factor

—20%

=40%
—4 -2 0 2 4 6 8

Out-of<Sample Value Spread of the Value Factor

Notes: The universe is U.S. large-cap stocks. The value spreads are out-of-sample, standardized book-to-price ratio value spreads of the HML factor.
Source: Data from Xpressfeed, as of December 31, 2016,
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Table 3. Performance Statistics of Long-Only Factor Portfolios, January 1994-June 2015

Investment Grade High Yield
Multi- Low Multi-
Market Size Low Risk  Value Momentum] factor Market Size Risk Value  Momentum| factor
A. Return statistics
Mean 0.50% 1.61% 0.91% 1.79% 0.80% 1.28% 233% 783% 3.78% 6.58% 4.37% 5.64%
Volatility 432% 382% 2.24% 676% 4.32% 398% 1004% 12 20% 6.69% 13.37% 10.29% 10.04%
Sharpe ratio Q12 042+ 0.41* 027" 0.1% Q.32 023 064" 0.56* 0.49** 0.42* 0.56"
t-Value 257 214 202 076 344 272 3.32 3.02 233 3.88
B. Qutperformance statistics
QOutperformance 112%° 041% 1.30% 0.30% 078%™ 550%° 145%  4.246%° 2.04%" 331%™
Tracking error 229%  2.85% 3.07% 1.84% 1.18% 795% 5.02% 5.66% 3.86% 3.88%
Information ratio 049 014 042 01é6 0646 0.69 0.29 075 0.53 0.85
tValue 215 0.60 135 0.72 279 224 11s 228 220 3.04
C. Alpha statistics
CAPM 1.24%* 070%" 1.06% 0.35% 0.84%"" 5.68%° 239%™ 372% 2.15%" 349%™
t-Value 208 312 187 0.81 271 2356 343 249 224 312
Fama-French-Carhart 113% 0.78%* 1.32%" 0.15% 0.84%* 636%™ 2.28%* 3.462%° 236%™ 3.65%"*
t-Value 176 3.48 201 0.35 264 278 348 264 288 361
D. Turnover and breakeven transaction costs
Turnower 31% &63% 78% 80% 103% 81% 55% Ba%k 92% 6% 118% 98%
Breakeven costs 197% 0.90% 133% 0.34% 1.04% 6.60% 2 60% 3.88% 1.82% 3.56%
\ -
Fl é j‘ i3 _
%ﬁﬂéiiﬁiﬂéﬁﬁﬂﬁ+ﬁ
s = e N\ =) > YOS5 A S R RS 4+ = X 3 A 1h 3 g 2L ERANC TS N
fEFRF 2P R ILF AT HEY (AR X FRAME  ZHES)
2, - — = o3 A5 O\ o) %
Mh 'R FlF LAY FIFFLLR
re - e N\ ) 2% > 2 P v
RES AP FES 6B RFWME 5D K

CAPM 3 # %3 #4) : R, = a+f-DEF, +¢, (¢ 2 af CAPM alpha)
FFC b *& 71+ 7] -
R, = & + ByRMRF, + B,SMB, + BsHML; + B,MOM, + BsTERM, + BsDEF, + ¢,
(74 ¢ 2 a L FFCalpha)

R:FIFmEEm (SFF e bfpd—5F P TR 2 FHRpS)
DEF & = & §i3 S (=29 fp P — 2> fdpefip' 5 )
TERM 5 2 G 8 U (S7~10 88 2 4 s —1 B MEX 15 ),
RMRF % % & % 3 (=Afiﬁﬁﬁm’”" > Ap B )

SMB % % & ARHCF]F E P HML 5 % & i F]3 E /Y MOM 5 R & &5 3 5 Y o
74 &R : Houweling and van Zundert (2017)
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Table 5. Performance Statistics of Multi-Asset Portfolios, January 1994 June 2015

Equity Factor Corporate Bond Equity + Corporate Bond
Traditional Investing Factor Investing Factor Investing
A_ Return statistics
Mean 3.21% 6.54% 5.24% T.57%
Waolatility 45.6%% T.16% G.48% T09%
Sharpe ratio 078 091 024" 107
t-Walue 185 4.45 307
B. Qutperformance stabiztics
Ciutperformance 0.00% 1.33%" 1.02%=" 2.335%"
Tracking error 0.00% 2.30% 117% 291%
Infermation ratic 0.58 0.88 0.81
t-Walue 222 313 291
C. Alpha statistics
Alpha 1.25%" 137%™ 2.53%
t-Walue 2.09 410 318
Traditional © 2% ~ L F& 27 HF ~ B ~ R L fe 25%¢ i g

Equity : 3 £ F]F+ L& & &
Corporate Bond : % £ F]+ i ¥ &2 &
7L % & : Houweling and van Zundert (2017)

23



Fo8 s RPN OIFHRT

Bolla (2017) #- Arnott etal. (2010) & 7@+ Fothend BA A G
WHTFF (GDP~ A v dic~ 3R G fF R P ) in IR 26 F D
FHRFTEL  LHEN4BE-FFI2 1L BIEFRF 2 s - £ 11 FFC

B T HODI G A 5 B e g e R

El

'IB\ “

%3355 M FEEFPIHE LR FRP I DG H @ FL AT
DHHER G TR R KA FED S IR AT R DG B
dhdcenfaf i 4 (R?) i 90%:2 b > beta % #cif 0.90 > alpha & % < % 0 »
g Ay alpha T FRR AN R GARERS S e BEY LD
2_ alpha Z £ 4 < o

5%y 7 alpha> - H -4 3-3¢ FEFF 2 s FFC 9k
G TS AR R AT A 34 B LT A R 9 TS WA kT R
g i 4 (R®) i 96% » H ¢ Bt i X5 #4870k % 715 » 4o Market
return ~ TERM ~ DEF z_ beta &4 %] 2 0.788 ~ 0.119 ~ 0.150 =25t 8¢ ¥
Bors i & s ah g TS o K,ﬁg LIQ *F > DUR ~ CONV z_ beta 84 %] &
0.142 ~ 0.077 553 g ¥ ; =¥ h *& %15 CARRY 2 beta % #c 0.117 7= 3zt
B RN L B BAEOR 'k F]5 > 4o SMB ~ HML 2 beta % #icp| 7 B8 F
B pF alpha 8 2 (%) 2 3 BF o

)

A
4

PFOF EPAT R 2R R KR & ATF ke beta

24



(BFREORDHERG BT % 3HDTR G~ PUEPR %G~ B
B ) @ 2hk p IR A GhB e s Bt o hfRAR S IR A B R e o

L] #-beta 312 % ¥_alpha -

% 33~ FlF B LRSS B HARp S o) B fF e 4T

Table 4. Regression Output, January 1991-December 2014 (p-values in parenthese

Multiple
Single Factors Factors
GDP Population Land Area Energy Composite
Weighted Weighted Weighted Weighted Weighted
Annualized
alpha 0.62%* 0.86%* 1.45% 1.10%:** 1.01%*
(0.0112) (0.0444) (0.1013) (0.0002) (0.0117)
Beta 0.92 0.96 0.93 0.81 0.91
Adjusted R2 95.99% 90.96% 68.37% 92.81% 90.43%
T-Bill Rate (%)
8
Subpernod 1 Subperiod 2 Subperiod 3 Subperiod 4
&
4
2 L
o =-0.32% 0.75% 1.86%
G ] ] ] ] ]

71 73 25 97 o9 01 03 05 a7 09 11 13

GDP 22 % v #c @ % & B R+ ]
Ira o REARTFRAEY HAR
sk Rt AR R RES AR

FFC O B *& 1+ #53]
R—1p = a+ Pi(Rmy — 1) + B2SMB + BsHML + B,TERM + BsDEF + BsDUR +
B;CONV + BgLIQ + BoCARRY + € > £ ¢ >
R—ria Fl+ e g Fp (SFF 2 P — @b e 15 )
Rov—ris f 573 Fh'&ER (2@ Edpffp's —ah {15 )

25
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Table 7. Risk Factor Regression: Composite Index, January 1991-December 2014

(p-values in parentheses)

Composite Index

(unhedged returns)
Regression Setting 1 2 3 4 5
Annualized alpha 0.90%** 0.50%* 0.44% 0.42% 0.24%
(0.0023) (0.0405) (0.0606) (0.0702) (0.3112)
Market return 69.0%* 71.5%* 72.8%** 74556 78.8%*
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
SMB -0.3% -0.7% -0.6% -0.1% -0.7%
(0.8340) (0.5668) (0.6012) (0.9173) (0.5877)
HML 1.2% 0.7% 1.0% 1.4% 1.2%
(0.2788) (0.4989) (0.2923) (0.1470) (0.1419)
TERM 14.6%** 16.4%** 15.8%* 15.1%** 11.9%*
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
DURATION 23.4%* 19.0%* 17.9%* 14.2%
(0.0000) (0.0000) (0.0000) (0.0000)
DEFAULT 29.8%* 24.3%* 21.7%** 18.7%* 15.0%*
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
CONVEXITY 13.2%** 12.7%* 7.7%*
(0.004) (0.0002) (0.0267)
LQ -0.5%** -0.2%
(0.0001) (0.1248)
CARRY 11.7%**
(0.0011)
Adjusted R2 93.42% 94.94% 95.37% 95.53% 96.09%

Motes: This table reports the risk factor regression results of the composite index (unhedged returns). The monthly index returns
minus the risk-free rate are regressed on several rick factors (see the notes to Table ). | used 288 data points for each regression
setting.

*Significant at the 5% level.
**significant at the 1% level.

7ok kiR ¢ Bolla (2017)
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